SERVER RADIATOR 

FIELD OF THE INVENTION 

The invention relates to a server radiator, and particularly to a radiator that is 
5 accessible and retrievable for repairs and maintenance without needing to open the 
server case. 

BACKGROUND OF THE INVENTION 

There is a growing demand for non-stop and uninterrupted operation on servers. 
10 Hence these days most servers are designed with hot-plug capability. Such a design 
allows malfunctioning or damaged facilities to be replaced immediately. System 
maintenance people can replace or insert the hot-plug equipment while the application 
programs are still running without shutting down or re-starting the machine. 

Furthermore, the hot-plug equipment also has a fastening structure for coupling with 
15 the server. The most commonly adopted approach is fastening the hot-plug equipment to 
the server with screws with hand tools. However, such an approach makes fast insertion 
or replacement of the hot-plug equipment impossible. Maintenance tasks are therefore 
cumbersome. 

A fan is the most commonly used hot-plug item. A kind of hot-plug fan has a plastic 
20 hook to couple with the fan. The fan mounted in a server may be replaced without using 
hand tools. Or, the fan may be inserted in a housing compartment and anchored on the 
server. However, the upper lid of the server has to be opened to perform maintenance 
tasks. As a result, additional difficulties occur to the maintenance task. 



1 



SUMMARY OF THE INVENTION 

The primary object of the invention is to provide a server radiator that is accessible 
and retrievable for repairs and maintenance without opening the server case to save 
replacement time. 

5 The server radiator of the invention includes a radiator fan, a frame and a case. The 
radiator fan aims to discharge heat energy from the interior of the server so that the 
server can maintain normal operation. The frame is for housing the radiator fan and 
includes a trough and a latch element located in the trough. The latch element includes 
an elastic slice, which has one end fastened to the frame and another end suspended 
10 from the surface of the frame. 

The case has a housing compartment to hold the frame. The housing compartment has 
an opening directed outwards and exposed outside the case, and an exposed opening 
exposed outside the case corresponding to the latch element. 

Thus the invention may be directly inserted into the housing compartment of the 
15 frame from outside the case. The latch element may be latched on the exposed opening 
to anchor the frame in the housing compartment. When the latch element is moved 
away from the exposed opening, the latch element is held in the trough to enable the 
frame to be removed from the housing compartment. 

The foregoing, as well as additional objects, features and advantages of the invention 
20 will be more readily apparent from the following detailed description, which proceeds 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of a first embodiment of the invention. 
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FIG. 2 is a perspective view of the first embodiment of the invention, partly assembled. 

FIG. 3 is a perspective view of the first embodiment of the invention, assembled. 

FIG. 4 is a schematic view of the first embodiment of the invention, showing the 
operation of removing the frame. 

5 FIG. 5 is a perspective view of a second embodiment of the invention, partly 
assembled. 

FIG. 6 is a perspective view of the second embodiment of the invention, assembled. 

FIG. 7 is a schematic view of the second embodiment of the invention, showing the 
operation of removing the frame. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Refer to FIGS. 1, 2 and 3 for a first embodiment of the invention. The server radiator 
according to the invention includes a radiator fan 10, a frame 20 and a case 30. The 
radiator fan 10 aims at discharging heat energy from the interior of the server to enable 
15 the server to maintain normal operation. The radiator fan 10 also includes a plurality of 
screw holes 1 1 . 

The frame 20 holds the radiator fan 10. It includes a trough 21, a latch element 22, 
hot-plug leads 23 and apertures 24. The trough 21 holds the latch element 22, which is 
an elastic slice and has one end fastened to the frame 20 and another end suspended 
20 from the surface of the frame 20. The latch element 22 includes a bulged section 221, a 
driving section 222 and an aperture 223. The driving section 222 and the aperture 223 
are located respectively on two distal ends of the latch element 22. The latch element 

22 may be fastened to the frame 20 through fastening elements 40. The hot-plug leads 

23 are connected to the radiator fan 10 located in the frame 20 for coupling with other 
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elements to establish electric connection. The apertures 24 correspond to the screw 
holes 11. The fan 10 may be fastened to the frame 20 through the fastening elements 40 
passing the screw holes 1 1 and the trough 21. The handle 25 may receive force to move 
the frame. 

5 The case 30 has a housing compartment 31 to hold the frame 20. The housing 
compartment 31 has an opening directed toward and exposed outside of the case 30. It 
also has an exposed opening 311 corresponding to the bulged section 221. The exposed 
opening 31 1 is located on the outer case 30 and corresponds to the latch element 22. The 
housing compartment 31 further has hot-plug slots 312 corresponding to the hot-plug 
10 leads 23 to establish electric connection between the radiator fan 10 located in the frame 
20 and other elements. 

Thus when the radiator fan 10 is held in the frame 20, it may be fastened by engaging 
the fastening elements 40 through the screw holes 1 1 and apertures 24 by means of hand 
tools. Then the frame 20 may be disposed in the housing compartment 31 from outside 

15 the case 30 (as the opening of the housing compartment 31 is directed toward and 
exposed outside the case 30). The bulged section 221 of the latch element 22 is latched 
in the exposed opening 31 1 to anchor the frame 20 in the housing compartment 31. The 
driving section 222 is exposed outside the housing compartment 3 1 . The hot-plug leads 
23 may be inserted into the hot-plug slots 312 to establish electric connection between 

20 the radiator fan 10 in the frame 20 and other elements. 

In the event that the radiator fan 10 in the frame 20 is damaged, another radiator fan 
10 may be housed in another frame 20 as previously discussed. Then the original frame 
20 that contains the damaged radiator fan 10 may be removed, and another frame 20 
may be inserted in the housing compartment 31 as mentioned above. The frame 20 
25 containing the radiator fan 10 may even be prepared in advance to speed up replacement. 
As the invention can allow maintenance without opening the case 30, a great deal of 



replacement time can be saved. 

To, remove the frame 20 from the housing compartment 3 1 , exert a force on the 
driving section 222 to move the bulged section 221 away from the exposed opening 311, 
and the latch element 22 may be moved in the trough 21, thereby removing the frame 20 
5 from the housing compartment 31 (as shown in FIG. 4). 

Refer to FIGS. 5 and 6 for a second embodiment of the invention. The server radiator 
according to this embodiment includes a radiator fan 10, a frame 20 and a case 30. The 
radiator fan 1 0 aims at discharging heat energy from the interior of the server to enable 
the server to maintain normal operation. The radiator fan 10 also includes a plurality of 
10 screw holes 11. 

The frame 20 holds the radiator fan 10. It includes a trough 21, a latch element 22, 
hot-plug leads 23, apertures 24 and a handle 25. The trough 21 holds the latch element 
22, which is an elastic slice and has one end fastened to the frame 20 and another end 
suspended from the surface of the frame 20. The latch element 22 includes a bulged 

15 section 221 and an aperture 223. The aperture 223 is located on a distal end of the latch 
element 22. The latch element 22 may be fastened to the trough 21 of the frame 20 
through fastening elements 40. The hot-plug leads 23 are connected to the radiator fan 
10 located in the frame 20 for coupling with other elements to establish electric 
connection. The apertures 24 correspond to the screw holes 11. The fan 10 may be 

20 fastened to the frame 20 through the fastening elements 40 passing the screw holes 1 1 
and the trough 21 . The handle 25 may receive force to move the frame. 

The case 30 has a housing compartment 31 to hold the frame 20. The housing 
compartment 31 has an opening directed toward and exposed outside of the case 30. It 
also has an exposed opening 311 corresponding to the bulged section 221. The exposed 
25 opening 311 is located on the outer side of the case 30 and corresponds to the latch 
element 22. The housing compartment 31 further has hot-plug slots 312 corresponding 
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to the hot-plug leads 23 to establish electric connection between the radiator fan 10 
located in the frame 20 and other elements. 

Thus when the radiator fan 1 0 is held in the frame 20, it may be fastened by engaging 
the fastening elements 40 through the screw holes 1 1 and apertures 24 by means of hand 
5 tools. Then the frame 20 may be disposed in the housing compartment 3 1 from outside 
the case 30 (as the opening of the housing compartment 31 is directed toward and 
exposed outside the case 30). The bulged section 221 of the latch element 22 is latched 
in the exposed opening 3 1 1 to anchor the frame 20 in the housing compartment 3 1 . The 
hot-plug leads 23 may be inserted into the hot-plug slots 312 to establish electric 
10 connection between the radiator fan 10 in the frame 20 and other elements. 

In the event that the radiator fan 10 in the frame 20 is damaged, another radiator fan 
10 may be housed in another frame 20 as previously discussed. Then the original frame 
20 that contains the damaged radiator fan 10 may be removed, and another frame 20 
may be inserted in the housing compartment 31 as mentioned above. The frame 20 
15 containing the radiator fan 10 may even be prepared in advance to speed up replacement. 
As the invention can provide maintenance without opening the case 30, a great deal of 
replacement time can be saved. 

To remove the frame 20 from the housing compartment 31, move the bulged section 
221 away from the exposed opening 311, and the latch element 22 may be moved in the 
20 trough 21. Then pull the handle 25 to remove the frame 20 from the housing 
compartment 31 (as shown in FIG. 7). 

While the preferred embodiments of the invention have been set forth for the purpose 
of disclosure, modifications of the disclosed embodiments of the invention as well as 
other embodiments thereof may occur to those skilled in the art. Accordingly, the 
25 appended claims are intended to cover all embodiments which do not depart from the 
spirit and scope of the invention. 



